Acute and chronic actions of a dry methanolic extract of Hypericum perforatum and a hyperforin-rich extract on dopaminergic and serotonergic neurones in rat nucleus accumbens.
Dry hydroalcoholic extract of Hypericum perforatum L. is effective in the treatment of mild-to-moderate depression. Neither the mechanism of action nor the component or components of the extract responsible are known to date. In several in vitro and ex vivo models, the extract and hyperforin, one of its active components, cause changes similar to those of tricyclic antidepressants. Little is known about effects on a complex neuronal system relevant to antidepressant actions such as the mesolimbic system in the brain. In animal models of depression, the levels of dopamine were reduced in the nucleus accumbens, which is an important part of the mesolimbic system. These and other deficits were compensated by imipramine. We investigated the actions of the methanolic Hypericum extract LI 160 and a hyperforin-rich research extract in the shell region of the nucleus accumbens under in vivo conditions after acute administration, and after application repeated fourteen times. Both extracts induced an increase of dopamine (DA) and 5-hydroxytryptamine (5-HT) levels measured by in vivo microdialysis. The dose-response curve followed an inverse U-shape. Repeated application caused a rapid tolerance of DA but not of 5-HT neurones. Similar changes were observed after acute and repeated applications of imipramine. Several lines of evidence have suggested other active components in the Hypericum extract. The potency of hyperforin surpassed that of imipramine in the acute release of both DA and 5-HT by the nucleus accumbens. The effect of hyperforin correlated well with the inhibiting potency on high-affinity DA and 5-HT uptake. The missing effect of relatively high doses on DA and 5-HT levels as found in dose-response experiments may be explained by self-inhibition caused by the activation of autosomal receptors and by the inhibition by GABA. The inhibition of neuronal GABA transport occurs at somewhat higher concentrations of hyperforin. In conclusion, the findings demonstrate an imipramine-like effect of methanolic Hypericum extract LI 160 and of hyperforin on mesolimbic, dopaminergic and serotonergic neurones in acute and chronic experiments, which probably contributes to the antidepressant action of the medication. The methanolic Hypericum extract contains active compounds other than hyperforin.